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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve the outward luminous 
efficiency of a light 

emitting element, by blocking the injection of an electric 
current into an area 

immediately below a p-type bonding electrode for p-type 
gallium nitride 

compound semiconductor layer and, on the other hand, only 
injecting the 

electric current into an area where the semiconductor layer 

is in ohmic contact 

with a translucent electrode. 



SOLUTION: In a gallium nitride compound semiconductor 
light emitting 

element, a buffer layer 7, an N-type gallium nitride 



compound semiconductor 

layer 8, and a P-type gallium nitride compound 
semiconductor layer 9 are 

successively formed in this order on an insulating 
substrate composed of a 

sapphire substrate 6. In addition, a Schottky electrode 2a 
is formed on the 

surface of the semiconductor layer 9, namely, on the light 
emitting translucent 

surface 3 of the light emitting element, and a P-type 
bonding electrode 2b is 
formed on the electrode 2a. 
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[00 17] ifSL<{4. PSS«'J7iM 

GmzftoMtoPStxy? i y?R%.m?>WT<?)mmz 
w&w£Kztihw*m±t&--ii. mytttm&bpm 
sax y •> AjWk^ftif^wwBj&tjj-- s^^y^h 
UT^s««o*K««»%xsii&iirE«ii*, mp 

50 ^tsmffit. um&a&0>$m0m*mx\*x 
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[ooi8] #*l<»±. PS^byy^AM: 

l/toSfH«a*fc*^^SfrS1ftEfiJit«\ MP 
SlSMbify ^^^-6WN!^<!0^«0HB^*fc 

Woko KSEPS»fb5f U * A^fcm¥>£*f ft£ffl 
[0 0 19] *& s #4K(is «E'>9 7K-W 

* J Ti . mfepajnyr-fv^fflmsE^Au, miwt 
tt«&#N i six a u <mmw&x*fo%>. 
[0020] *»nosHb<ry *Asw**¥#wwft* 

ztis ULPmMtfvv&*te&&mwi<?mssit 
mm&zti^x. mpmit#vv&mt&fa*m 

£»jSi-4XSfc£fc*l,Ti$D, *Wifcfc:J:9iJe 

[ o o 2 1 1 xminmittfv ^^mi^i^m 
fam>m?<vwm-m\i. 3&Kjb(cN£Obyy?A» 

^iMWW<^iiifc:i83tett»ffi*»jiw*ftiefe. mm. 

[0022]**:, xmnmittfv V<U%ik-&$»¥® 

*^ottt*j6te*jv^, KPauwbjry^ASWfca* 

■t*XSks K->syM--TOfc1I3J:3fcKPSH 
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[00233 OTfc*mHOftffl*RBIW-* . 
[0024] PSiOr -f y^fflTO^iTFr^iataE 

A^fflitt. jKKttmitPiaaflrtru^jwi:^** 
4«t«^*wiit8»*tjtet***Sf<-r#4. <r<ofc 
s. 

[0025] xtefflitti. -Mt ix. pmmttfw 
i?-yiri vy%m&wvmkm$h - 1 nzx on 

iNWWi^SBLht^ 3 -y b*-*Si: ITT i 
U fOi^PS^r^/fflmffitLTAuS:^ 
TiliP2a^y^A3Rft-&»i|sJWMI(c»L, 
T ^ a -y b *HWfc* tft* fc*>, PS*>r -f ^ffl 

[0026 3 ifc, ±E«J:^fctWAuj6»fe*4Pffi 

^TN i t Aunnmffi^ttzmffiM&ffz&tt 
[00273 *»W)fiMbery 

30 Zbt/WCtt:. 
[00283 

[0029] { hm^ri i > hi -124 ut*«mHber 
y v&mt^*mftmM?commB 1 sr^-r. * 

[0030] iOSWKXTU 

40 17, Naafl^y^AaMt^ftiis^wMsavpsa 
y * a jRfc£»*mwMi 9 1 i coiitcmi ixb& 

ZtiX^&.iuiX. PW^i»MM««! 
19C0^H±, BB^»3Bt3tH3±KH4, v 3 -yb*- 

2bjWft«£:h.TH4. H2t^tJ:dfc. va-yb^ 
-mis 2 aaVPS^y-rV yym%%2 bJi, fBBS 

msl^cJ;o•clSi?^ltv^l, <> 
[oo3i]^ paaabsry ^ami^Sj^^WB 
so 9tmmnxtit>f, -Sffi<'5r-9^NSg^y^ 



7 

[0032] Kfc, 03 JJEflBtWSflyy u * 

[0033] if, ISIS (a) K*-f\fc?^ -9-77^ 

[0034] fcfc. PWJ ?A»ft£WNIMWI 
9<0«1B±, BP^H3fc^ffi3±^Ra5ti/gyhdE— 

JMttt 2 b 

[0035] fcfc, |IJ0 (b) fcSj^.tdfc, PS^y 
t 4 y7ffl€®2 b fcfBB§ftH3«0fliS±fci§#ttm 

[0036] fcfc, nm(c) iZ^TtX 0 NSfflffc 

# y -7 AaHk^n^awwi 8 o*sffi±fc NM**>ir -f y 

m^MA frftftTO . ttiflHl: J: ->T . 0 1 &v 
H 2 fc^#l«!g 1 <r>m.iW U -7 A Mb**?** 

[0 0 3 7] *m6^H 1 T1± . ±f 3 y 

h3f-€fii2af£ s Ti £20-500 nm (Mlli. 
2 5nm)SWILT3BjSLfc. Pl^yf-fV/ 
ffl«SI2b(±. AuSrO. 5-lxcm (Witf. 800 
nm) WBL*C»*Lfc. 

[oo38]c<7)j;o zmmmmiziiiuf. Tutpm 
mit#v^&m:&mmm9iztti,Ti'3 ? h*- 

9opa^yf yymnm bcomrizimttmm 
izn%imA%tizcDm±-cz h . 
[0039] ifc, ajtettMitiAuatfNiflst! 
«fiftfcu pfflfi^y*ASWfc£*#*wi9«)SaH 

±tNiJ3~15nm(Mill 3nm)jg|RU* 
«OltA^3-15nm (flitf, 4 nm) Jgj£L 

it. zzx. NitiPiiMy)AM^)fW#;I 
9K#LT*-$-y?ay:?:7h£5ct. £<ofc». 0 
4 0 fc» iSfcftm® ( *- $ y * WS) 1 <DN 

i t PSfflMbyy vj*jMt£®*m»m9tfimLx^ 

[0040] *hJL *Hit^«l 1 OMAVM *7J±3Mt 

&m*&ftmm : Hz£tiif, z m- 99 

£04 izJfs-f* 0 mm £ < 9W£XL *) JHf £ t * { T 
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2<gTC»tt3E#£eHl££ t )W«BT&fc. 
[0041 ] fcfc, Ti^u.Ni m 
^ t'-Ag|«£3P£fflV itMt^i t 5 . 
[0042] tit. S'3yb*-«ffi2a«±£tf>J:5 

[ 0 04 3 ] tit. mmamiamfrimwzbb. m 

mm® 1 a >y b 3—HE2 a *>R36*fcT*a8K 

ps*yr * y^fflmn2 b 1 wroiwc: 

[0044] (»fil®S2 ) H5~B7l4*»5SMber 
y -7A^ft-^^i*|fet*?«0||iSji^9S2 Sr^t. * 

m^xM, mm^mimmmx^itm^p 
20 rn.tt.tfv i^mL^^mwm 9 ammt* mm. 

fflWB2b*»^S«JB»g**jjSUTV^. =5rii, H 

ttei 1 ^fflb«f y *Mtift&mm&? t nm 

1 0 0 4 5 ] #k . 0 7 i cos-fb*' y >> j>mt 
^mmwmm^<r>m^xmz^xmmth . 

[0046] 4-f . |iJ0 (a) (2^f J:atC s t7r>( 
•¥»IS6±^N'y y r M 7 „ nSSflyy y «7 

^i**8avpss^y ^msmmwrn 9 * 
30 w<7)ist«»^-r-?, . mz. Nffiwwfy7A3Wfc^ 
wnwwi 8*inai-ri» rcpsMfl#y 

*«WWI9«0H»*xyf-y^*. 0+(D«-t5li^ 

0 x^tzmmmm 1 * . 
[0047] <^tc. mm (b) ic*tidfc. s^tttm 

L, ^V>T^c7)±KPS«-Kyr^>'/fflmSfe2b^{K 

40 

[0048] i^tC. I5J0 (c) iZ^tXoiZ. NH 
^y7A^^ft#^«c«8£7)^®±{CNS^VT-f y 

?mm4 ijm-ti . aLoxmiz z ^x.msm 
m 6 ^-f^mmmm 2 nmcff y «7 a^^j^* 

[0049] dif, *Hife®.^2(CfcV^Tt, h-/ 

toff®. m&i>mw.xh&. mz. m.\tmm^mm 
50 ^Auat^Nid»^sflWB«)S'c , »o, *<7>B*i>m 
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[0 0 5 0] ZCDKib. 3HfeN0BJl2(C£VVCfc, H5fi 
mm 1 H«t , t-57^3y??HU V>4««<9* 

[oo5n mtmm 3 > as-a i o u*m 
#y ^A^ft-^^«c^jts^osiM»ss3 s^t . 
*nismi 3 oa-ft^r y ? ^mt-sm^mftftftm 1 ? 
it. mmmm<r>^msmm i &tfnjss0®2 <nmca 

[ o o 5 2 ] bp*> . H8aifH9fc^ i ^ t, 
wmvmw) ^^ikit^mmmm^t. p 

tx3 v h*-t!ffi2a£J|MU itfOvavh^f-m 

9 <r)£W£M%&'m i zm®. l , jtftttm® i ±0 ^ 
3 V h*-1tffi2 a^±#tffl i^t-l>g|s#tPM;K>'T 
^y:/fflmg2b»g;LT^s. mmmiR 

nm &%Mzim-co®^$:tt txh s . 
[0053] &t, eii ots-^oaifctfy?^ 

[00 54] i-f. |S|0 (a) t*-f idle. -9-7 r>f 

ioJst^MBBjs-fs. ace, Nsa^y*>^*ft^ 

^xyf-y^wwit^t.- jftivt v psaibyy *7A^ 
9 an o-awjw*: 3 » b^-m® 

2a£$JjW*. 

[00 553 &t, |S|0(b) (3*rfJ:3IC, v-3-yh 
2 a Sr§ d J: 3 P SSfctf 'J >7 MJW&Mfr 

mm 9 co^wzmmmm i . 

[00 56] HE < c ) fcijc*\k 3 1. S^ttlE 
m l±Oi^3 -y hdf-«ffi2 atf0jJ5rtffli1"SS?^t 

ps^>-t -f y^fflms2 b £mi&-ti . N^a 
-nary ^A*fl:-&fti|^MM 8^aM±t NSjK^-f -f 

y^ffl«B4*»^*. JSLhoiSti-oT, 08& 

0 9 tstitw 3 waflrfr y -> AaHk^ftims 

[00 57] ££Ts *Hifi^SS3tj3V^Tt, i/3-/ 

yj/fflmfii2bc7)ffK. JPafcPWC&S. iEt, 3S3C 
ttmS 1 i|a!«tf>Au&tf N i *»£$r*»JH«i-ca 

[0 0 5 8] u«f*. *H»SI3tfc^-Ci, 

mmiAifmmmimmiz^ t-Sy^ay^^M 
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* J: < fltftK o m-r i t **? & h . 
[0059] ( *Offi*)2UBR!B ) ULhOHO^JiS 1 ~~ 

<rfm\tt-- * tmo i> co tov >-c am t . aif:# y 
10 a^y^A^b^^ft^s^tjSfflT^s^fc 

[ 0 0 6 0 ] ±ta^#Hif6»®-C(i. UT 

«, g a Ng«5ffl^s ^ 1 1 >>rfrc&!> . 

[006 1] 

20 hLTV^fffifi^tffiSE^aA-tiiii^TSieO 

iftmrn^x-ibh. zwzib. mm. mm. 
mt^com&e^mx<mizjR*)&t z ttn-t 

[006 2] Wtll«JB5IBtt<oaft^U>7ASfi 

[ 0 0 6 3 ] ifc. ^tif^6~i«^3i8ia^sm 
[0EO®#=S:l!iB^] 

[Hi ] ^n^a^y^A^b-^^ft^sK*^ 
[ 0 2 ] *jftmt# y ^itiaM^mmmTn 

40 Hffejgffi 1 Sr^ts ( a ) ~ ( c ) ttUBSlSH. 
[04 ] *iraa^U^A^-&«M^?ft3K3l^ 

[05 ] *^Bfla^ y v^mb&fatmfcmmTn 

[06 ] *mmttjfv *j>m.4wmto%%3ttF0> 

[07 3 xmmftjfv ^m.^mm^ma^m 
mmB2 i^t. ( a > - ( c ) imrnxmrn. 

[08 3 *5M^U^AiMb-&Wf^fl3l3^ 
50 Hffi»SI3^^IBf®0„ 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve the outward luminous 
efficiency of a light 

emitting element, by blocking the injection of an electric 
current into an area 

immediately below a p-type bonding electrode for p-type 
gallium nitride 

compound semiconductor layer and, on the other hand, only 
injecting the 

electric current into an area where the semiconductor layer 

is in ohmic contact 

with a translucent electrode. 

SOLUTION: In a gallium nitride compound semiconductor 
light emitting 

element, a buffer layer 7, an N-type gallium nitride 
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compound semiconductor 

layer 8, and a P-type gallium nitride compound 
semiconductor layer 9 are 

successively formed in this order on an insulating 
substrate composed of a 

sapphire substrate 6. In addition, a Schottky electrode 2a 
is formed on the 

surface of the semiconductor layer 9, namely, on the light 
emitting translucent 

surface 3 of the light emitting element, and a P-type 
bonding electrode 2b is 
formed on the electrode 2a. 
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